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Abstract of JP81 59928 

PROBLEM TO BE SOLVED: To diagnose the presence or 
absence of abnormality of a rotating equipment without the 
help of a skilled expert by extracting a shape vector, and 
utilizing it to exercise the summation value of a neural 
network. 

SOLUTION: A vibration signal processing part 120 receives 
the vibration signal of a rotating equipment from an 
acceleration sensor. The analog speed signal and 
acceleration signal after signal processing of the inputted 
vibration signal are converted into digital signals, and 
supplied to a spectrum generating part 100. The generating 
part 100 performs high speed Fourier transform to determine 
the power spectra of the speed signal and the acceleration 
signal. The shape vector extraction from the power spectra is 
executed by a shape vector extracting part 110. The shape 
vector determined from the vibration signal of the rotating 
equipment is used as the input of a neural network 140 in 
order to exercise the summation value of a reverse radio 
neural network. The shape vector extracted from the 
vibration signal is applied to the input of the network 140, 
whereby the abnormality of the rotating equipment can be 
diagnosed. 
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t. 

e>7^7 h;i/£4E£-ra7"<7 h^flfedi^ai, 

v. »ti£is<g«B©ig»i«i*©7^7 Mw&tttua 
*wwr5«iii0»«*ts^ii[as@iRa«©jiff 

*t*m«b*b&*u iniBttfittflsaftwicAfte 

HSEWBJi'HS©^«tciiffi<£^«E«^J!iaatM^t 

tttt£nmEfiA@^©AMttfi»gtictta-r«flia^Efi 
&m*b i ciB*©«fiaj5giiie«i8©s«*^^»rs 

S. 

D (k) = zVj)c(j)e 2 *^ k = 0> 



WEif^ais 7 a )\>t> ©to* jism^ •& 

%m£&£t-ste«ffiJS7^;i^.h££tr;i££fcB«h 
B. 

fflBfflBB*B©UJ*«S»7T#*fflii7*;i^'J >^ 

f5««aii7-f^t. 

(Wiatt»Bffla«©ia*sfi»«ffla-r4x>^n-7* 

MSgB t ££»»#H 2 fcffiB ©£B£le!£&£© Jftffi- 

[M$B5] irffi^^7 hJkftja^atWBRtt^d' 
MMftti^att l oOT'f 7 o7 r o-b<y-9-rtfiD3r^©y 

[»*a6j SfIi2X^7 h^*lS-T-aii. 1t>7*;P7 ; 

fiCfc 3 1 F F TTH»«MR«C*«anfc«. 
[ftl] 
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w ( j) =1- ( 
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0.5CN+1) 

(C^T, Ntt4 0 9 6T?fc9, c (j) . OSj^N 
-llitW>KDWSf-?fSt. ) *©5Sfc* [&2] 
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P (k) = 
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(k=l. 2, N/2-1) 

1 r N 
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CI D (k) 1 2 + I D (N-k) 1 2 3 
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P ( ) = — 

2 W S8 



[idc — ) r] 



(cc-e, ws s=nz_w (j) J it»7>r > Ke*fttt*K*-r*« ) 



/^7-7^7 hJP©2-fe-> h£3fc&, ■£-©¥^■7-7. 50 hJU 
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[ft 3] 



P (0) , P (1) 



P (2 0 4 7) 



£#©£ H t *»« tr*ll*3« 1 Cfi*a>ttffl&lil& 
«S©ftftlr*E»*rgB. 

[ft** 7] MONK** WHStB^aB/17-X^ 

5 1 t trait** i fcE«©««ftii«iwi© 

[ft** 8] MEttftl3ft«fBttttffl&ftft©tt£. 

So 

[ft*W9] MettsiaK«)ff««nftftffo!>«^. 

* 2 0©l8BS:fe<fctf 2-7©tH7J/- K££tfil££ft 
«fc1-*ft#ft7 KE«©«ft£IIlC«B©JI«Wftft 



[§?** i o i ®fcm®mmm\z%<k? mmtm 

«rEa?s*j;z/Ma«^©x^^ h^&^-raapg 
t. 

WB4ft3nfc;*** h;V£#tfTLTJ§M^7 MV*tt 

sftsiwa-ttsanft. 

[«** 1 1 ] fiftBft4jaaftffttffie«iMR**it 
HaftTaa»fc*u fflEttftJa<lftli&i::tt£&lk 

D (k) = N £'w(j)c(j)e 2 * 

I -0 



rags** i o £Eft©*ft£ii£tift©ft?iMrftftff 
m. 

ftfttft«ft#MU:. 

ftms»iBoAft««msm 
nMm is] MEi«Mft0^fflafti«», 
WE«nm*a»©ai*ss»tT#*aii7^^ u> 

ME#«aii7Y;u* y >^a^©ffi7ji'm^©wff<i 

i»Eiijii«aa»©Hi**»»ifl«ia-ra*»««iaH: 

WE*»«fflaa»om*t4i*«»a-r*x>^D- 
^»aft»t**octtwttr4»jMii i ice« 
©*M£ia£tts©Aft#ft»»rm 

[R*ft l 4 ] MEx*? MU£j«a»£ MGfttt* 
7 h;i/ttfflaHfttio©T-f ^n7*n-fe»/-ti-i*9©0f«© 

1 0CE*®ttH&[3£a&©£tt«ftft*rm 

jo [ir$ai5] wex^ h»£d«w». -s->7> 

r- 7 ©-b 7" * > h § "7 x 7 -f > H Tftt* 4 fc © ic 
TE©<k 5 fc F F T LTHftftftftfcftftSttfc 

[»4] 
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[ft 5] 
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(4) #DB¥8- 1 5 9 9 2 8 

5 6 
1 

p (o) = I D (0) | * 

w, s 



1 

P (k) = — — ( I D (k) I 2 + | D (N-k) I 2 3 

Wss 

(k=l, 2. N/2-1) 

N 1 n N -i 

P ( ) = ID ( ) | 4 1 

2 W 88 L 2 J 

(c^t\ ws s=niw (j) ■ \myv%mamzm*tz. ) 



[»6] 

P (0) , P (1) . -, P (2 0 4 7) 
[M*£ 1 6] *HE*tt** hJHWHM»tt/t7-X 

t* c t *«a fr***« i o 

40©A#/-F, *n-€ f n6 0©/-Hi&*T 
5 2 ?OUIU;tf4 ^offl*y - H«rt»1«H» 
»4ttfflLTa*y-F©^0MI'*»oTft**** 50 

n 6 O t 5 O© J - F 2 ^©RigJifci; 2 O 

©m*/-H*^trt«ililHl»ilH«;ffl^Tffi*y-H©^ 

[0 0 0 1] 

T®&m$&iz%>k?z>mtomGm mmm (axis 

misalignment). i/\ 7 h / ~OrW >^ (shaft bendin 40 
g). D-^fi'L" (rotor imbalance). A-F£x7R* 
(hardware loosening) , ^ 7*±lX^7 U 
(gear/bearing wear) ) S^WfSSfifei^SK 

h^*»oTiWiig»iii'eittiis*fcft. « 

Hft0fi««Jfc&tttA3ft&ilMK"<* r-^A^LTA 

sa-M-r* *>©•?$>*>. 

[0 0 0 2] 50 



[^*©Sffi] HRK. laHS«IS©Sfi?*«©^»f{Ctt 
2 (#H8£» : $*i£#il8@ffiiP£*iJffl 

L/fc!aie(i8§©^Wr (Diagnosis of Rotating Machines 

by Utilizing a Back Propagation Neural Network," 
by K. Nam and S. Lee, ' 92IEC0N Proceedings, pp.10 
64-1067) ) . 1 0©*ttttfi»0»«rW&W^*« 

«ru ^ntt«ittsnfc«ii»nsEic«fcoTfTt>n-5. 

[0 0 0 3] M^©*S (ffi&l»ff#£) TttlHli^filgg 

mmn\tmmm\\z7j)i?<)>?, «». m 
Tumsns. *snwic»©siit«i^p^ncii8af 

am^^liffiSl^lBlKffiggWtgEflx-^^SltTaSix 

turn?-? t *jt^r*©»« i ffafis#©a» 

SOUliattCiOtt* (caution), JgftCdauger) 
[0 0 0 4] «|f ©2rft (Mft»ff#&) -CttntBWR 

»K$&&a cfc o Am©sft-pfift«*&«* L£ 
«. @fi««©ftiiffifti:»LT*flrsa»t&*n**» 
^iim#^aiss(ci£iea«t^7'j >£r*flm*»*rT* 

ttHJSA** h;P»«r»T?ft#lRHSa-r. 1MB© J: 5 
ftiE#©0lE«»©Jl«**©»W*SK»«S«W»f 

m^©t.^ v)v*%xw&miowL®. &#©£& 

[0 0 0 5] U»Ut#(S, nHE^*©^»r*SttAra 
A (i$©fj « ©ffittt CT AC<k o mmtHHkifiikft 
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fc*i;Tft&*ia**«<. tfc^oT, (atoms©* 
n-s. 

[0 0 0 6] 

[9HftMNfcl/J;3&1*&IUn MiiBL&flE*oWHjSi 

*»tflt, *©«aaftfc»*^^ wi/©HWft®©/i 
*->ctt»aiMii«ittiistt, &«>J5tiius*i3§©£t 
***w»fs-tt*j:ts:±D. »j©niiianfc*HS© 
n»tftteB«mc!>jiinrfti«iMK-r«SB«flift-r 

Z. b. Izfib&o 

[0 0 0 7] *»w<o«a©a»tt, IsnEttttOJMtCJ: 

«B«mojitt«fttwirr««ttciift-r«i:2:ic 

[0 0 08] 

«te& hi $ ft& 7 ± d <k JnsiSfi^ * x-c y 

^7 h^ssaj-r sjim*^7 MHflffl^Rt. RUfettm 
*sn«E»i«iiifi«»ojiflrtr*6«»i-rs#«@is*i 

t £3tr *&£IB£ttS© jlft#ft»K£IB:£*f ft 

[0009] *fc. weisoiwsaiarrafcftc. * 

SSWi»¥l§tomS©^l!)i$lcSi£7SSSiffi^©i£ffi 

*tt«r*RMf£. ttfW&ttftnaKflr*©*'** h 
vxmvt^ hfr&mmtzBMb, mtzmtiiznitw 

[ooio] m®tz.®%(Dm®®<Dm(D®®m 



(5) ftlS¥8- 1 5 9 9 2 8 

8 

izii|ijifBKM«n«s«fcft. «ai&i§i£ii»©**]© 

[0 0 11] 

J?. ^7U>*:B±tf*7©««*<fcttt*«fc.fc5JBtt 

*n©H*©»«*«»a. Bmenmit(im# 
m&mo®*mmt.*i, 0Hi*»&5f 

If. A-P9x7a»ft£tfft*SfWlCH-rfcD. 5 
f, *>6 lKHz*-C©4"^iS»«-p«^7©gg^©S 
#«»©BH"C*D, itS^i&TO (lKHzRh) r\t 
^7U>^B*i*»ft*fi»©±fllH-e** (^CIT?, HI 
5? CHttftf. tt*=f r pma«©JtttWCfi^««*T 

d. «#SE*i***tt«2 f, *»««##c**<aDa 
atA-H^x7a*««*n«*«»**K±oTf, / 

^T^5. ^7»J>^*»»fr4«C*^TttlP 

a*flr^e-t©**Wffl"r*««. try 

ntt*7U>?©4MC£«iJ OHM 
30 T. a»^7U >y»«WtR»«^ft 1 KH z ~ 1 0 

KHz©#**s#"r4#«aa7-<;^fc:iffi5a**fc 

«. *©)f it»ftifi©ffiiMffi ; ^Si»:©«iS&)i£^^^flT 

LTrtu, fl***^*-^©**^***^*. 

*7©#©HJ&ttN f , (N : *7©#©&) 
fKfi©«BHI»1IM>6 ! Wa. 

[0 0 12] ■ 1 fit*nn©HKKMlCJ:«ia6MJI 
«**iW»3fi«©lt««)a^ny^HT»S. 

WPSfflffl-f Mi/ttfflS l 3 o t# 
40 ttHRIIiCiSiaiEIMlOJMIHIlHtflMfi^Miiatt 

*fta»i4 0i*fli**. hi*mbt*£, ram 

^fflagPl 2 0BE«S!©J03$ffi-fe>U- (HSr&-f) A» 
60ft«il©»»fi^*S»r*. £«<B©Al 

S^ltSfiJffl UTHIEfll»©ft*Siift*«W«(:fi^K 

ift€^«^®)ft^5LiafiB 1 2 0 W©Mg«i|i88 1 0 \ZA- 

[0013] vmommmmtmmmmizfo 

50 ct»*. n-^t*7©»*rK:J4lna*fi^ft*» 
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10 



? 4 0 •V&M.-yo'b? 'J >^LTiSJSI«#f;:<fc3X- 
ttffigl 0©ffl*S»«lji7-f^5 0T#«a3i7 

njrauS©^*i^naffiB#ttA/D«J*889 Off* 



©7^* 0 oicgti&sns. ^©T.^i'h 

^iSfflJl 0 0»4K)S7-'JXgjft (F FT : Fast Fou 
rier Transform) £&fr UTx-f -^JUS&SttifcjSgf 

[0 0 14] #&«MTn-**J:tf*7©IMfrKfflV> 

e>ns-y->7"u>^i6»(ii~2KH2Tfeo. ^7 
y >ifo)®mzm^ £>ns-y->7y >^»*»J43 kh 

JO &D. U->^f-i';»7li2 OOtW > hCirlt 
e>n^>. &^7^>H44 0 9 6j@©x-:5'A-JPX2:& 
0. 4 0 9 6i@©^-?^X£"&ti&-fei^>r«££ 
x^5f 7-f > HT?*1 , 6&»fcTSB©«fc 5ICFFT 
fflbTJf»*«««^D (k) 

[0 0 15] 

[»7] 



N-l 



D (k) =1 w(j)c(j)e «, k=0 , N-l , i=r-\ 



( J) = 1 - [ _ I = 7 x/H^-f^K 



0.5CN+1) 

[0016] N«4 0 9 6TfeD, c (j) . * [0017] 

OSj SN-l»4-bif^>KDB*B«*7 f -^«*-r. [ft8] 

1 

P (0) = I D (0) I 2 

1 



P (k) = 



W SS 

(k=l, 2, --, N/2-1) 

1 r N 

2 



( I D (k) I 2 + | D (N-k) I ! ) 



N 

P ( ) = — 

2 W« 



r N -i 
[|D(— ) 1 2 ] 



(CCT, Ws s=N£w ( j) 5 

J -0 

[0 0 18] -£LT, /•< 7-7^7 HP© 2 -fey l-frS 
•?-©¥^£#«>5. ¥*£rt7-X"<7 V)\> 
[0 0 19] 
[»9] 

P (0) , P (I) , •". P (2 0 4 7) 

[0020] Tirr. *tc, Eucfc^T/t?-*^? 
OT&fTSns. Mmmn*i l 0W7 



[0021] 351 ic, -mzm.Wi^<r>±ti\t\mm 

gg©* £ £ * S£tt8gO[l£H&ftlCft C Tfttt Z> <fc -5 
««JA(i, <S<fc£fc©»-5/h3^l!lE*l88©®<e 
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#0B¥8- 1 5 9 9 2 8 



11 



12 



©<§£ t £K8iJT 5 d tifi-ZZti < fc*. &tf & 6 tf . 
IE»«!>l3ttMI©WMI«*OX*^*-»#*», HUT 
©**«£* l/*WttJMt*#. ^«©fl^£«-f 

[0023] ai©iBii8Bafflsn&»tt'<i' h^sie 

, , f re (l + 1/5> 1 

i np[i) = £ P[j] 



10 



* vMtttnmktoMLmitikfi , 2f, , 3f, * 

±f, /5©WlCA->y^'f >H (Hanning Window) 
***TlllA*CilCj:0**6n*. ba»UE**6. 

fl:sntt»tntfa6«tvj. -tn^n©js^s 

lfci0Hfcf*;:fcfc,kD, SttnttftRi? 

[0 0 24] 
[ftl 0] 



j = frc 



<l-l/6> 



1 + C0S 



2 7T ( i f rc - j) 



r c/5 



)] 



where i = 1 , 2 , 3 



f. = 



i np[i] 



E i np[j] 2 ) 
where i = 1 . 2 , 3 



J/2 



[0025] p j liEfiflttft f r ©/17- 

X^h^T?*0. ft BAAS*** WV© i #§© 

®-f >fyf *K*«Lfc*>©-e »«. fftfc>*.. f,« 
= 4096 (f, / 1 KH z ) 31 2 ©WJS&15? 

*T*0, *Hf©»*IR©^»7-X^ h^tt**»« 

©«tt*©x*jp*-*<te©»»*©x*;i^-fcifc'** 

max 



-rttto-fe. »*©**IR©WP{i2*f^© 
JtWtf1lf©l*©«J:0**<fcfi. /W-X^ hJUt 
«iE£fllAS&»fcttifcrxU->3JUKtt (th:« 
tt) ^©idlCSfc**. 
[0 0 2 6] 
111] 



t h = 



1 +e 



SCDEV 



/mean-k) 



St (1) 



where, S (slope) = 3 0, fc= 3. 5 



[0 0 2 7] uiT. Y-y^X (max)t5-> (mean) 
k«*»MlC^»^n-5filT2. 5*>e.4A<SST* 

caHBcaffl-rat-rna, «©»3&«e«*.&ttn 
lite 6 fcv>. d 5 <fc 5 i-#«&fcx i/-> a ;u F**«ffl V 
xnv-x^ h;n^©i3ic«Ei&ftiAS. -rfcb 

P i A^I/i/a^HIt hiO/hStttlfiP i 
£2 0 4 7 ST©8&t?$>.5„ 

[0028] c©j:5ictn»iiii€«B*«jEtfciifrr 
*«£ttA-7-x^i/ h^©MMH3&i+lBltt©Jfca« 



3 . 5 cfc 0 /Jn $ < 1t 0 X U v 3 ^ K 

L<aowE©a»*«*t^7-z^ NwaHFfic 
>bH«c¥aca*T*55. 3&#©a*iBra£*is<ifg 

»+Wtt©Jt)5«3. 5<J;i9*£<&Ds£ (1) lC«kDX 
[0 0 2 9] @te«8g^E'fir»C»i^-r5«^tI/X7-X 

-5fB(4A7-x^i7 hiitfte mm a nr-t c *> & w 

Lfc«MK"<* h^tt»«©ffl*lCiSi;T«4»»*« 
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13 

tax^? b)\<£f&& i o o trnft^t h)vmm 1 1 o 

7x 7IC<fc 0 Aff*3 tlS«k 9 fcf* H blfiHii. 

[0030] a2\t#3m<D-ttmtz*&mm9mo> 

£##a^S9Wi£©7n-g^-h-?&5. litiaa© 

«fctf#«iii»«©aa8*fc-r*isw*a*. tt 
#a*j, A-F£x7«w&£©j:3&jMaa»©a 

SliSJgttNf, (N:*©». f, :@Kmft)ftiB 
©■9-f F/t> H*CSn*fc»t#|i«l3l«PI©«lrtSftK: 
fS©*^»r©^**i«»Si:t©T#*^T*S. 

^7 u >*©»&« v >*>yn«ft««a*tr*a 

£31 3 ffl£ ft tttttfft 6 ft A c. iniiffim 

f*. ft*, ft*. #-;P»l;:«fc««»aa»©«$I. 
#ttS&©fc#igB!&»ffl*j£fcte8K^»r©«£2:ll 
t-T4©*tasixK 

[0 0 3 1] 02 $#.lTtltf, aPgS 2 T*%Bj©|oI 

ratfiesntitf. aasefca^aisiWHiTc 

TiiKm^sfflSTs. *v»t, aas8-cnfjfi#£ 
wjeoD-^^'j^ynftft-e-s-^u^ytTaBs 1 

0T/17-X^7 FJUfcttJW*. *fc, aaS12T 
ttMBtt*Sn&/t7-X'<2 MU?^7'J >y*»» 
tt'S* hJWfctf *f*. aas 1 4T?WEtf*3 
nfc»tt^jrhMMIl«H3IIIPIfcA*an*. 

sn#«HB«iK»«^i'hji'«»x*snn«. aits 

1 8T¥HS*fTb#:7'n?5ASiJ*-->U 

- FT?fct>«SttRBS 2 0 TA*Snat6«5felHie* 

»©»«"** MP**l«ig»afc«fcD*«l7CaBS 2 

2T^7«j>^©iEs. ANWur. #-;m 

«&if©J:5J4flSfi#sai*L7*n^5ASiJ^-> 

[0032] a»s4-rttffl#*t^7y>yw»*Bra 

i/fcj:5&fi«»#*©a«flr^ffla*ff'5. *wtt, 
ans 2 6Tigii«^*f9f«ffl-9->7" , j >^aa*T?D- 

>7V>in,Xffl&s 2 8-^7-7.^ h^SfUft 

s. aas 3 o-e»a»s 2 8TWisnfc^7-x^ 

*FJW*7*aaT**#Sa»*?xy£U #7^ 
»rffl©«^ttaPfS 3 4 fcjtA/e^aaatt"** hJP 

KS3 8T®3#«i@Kiia(CA7J$nS. ift§ESf§3W& 



(8) #ffl¥8 - 1 5 9 9 2 8 

aaacatt'** F;i-*tA*ann«. aas 4 

-F*yxyj>UT*S ; E-F©*^ttgkPlfS4 8T^ 
S*lfrL-*7D^7ASU^->U. ^W*-FTft 

naseaas 5 o-?^Adn«aaai§nEtta©a«( 
FJi'SttasaMicj: o&atraas 5 4 tie 

«. *7©a©*«tt£©±3tt*!l««*£iaaLT7* 

[0033] apgs 3 oTttaas 2 8Tffts:$nfc/t 
7-*** F;w«*7aaH"c&wiia, aas3 2t 
jo aA/*pn-^aa»tt^i' Fjvsaa-r*. ap&s 3 6 
ic*nTai2aas 3 2Ttn¥$n&n-^aa^tt^ 

* F;p*ta2tf«@»aicx*ana. w?a®2wai§ 
aatatt^f wwA^antui. aas 4 ot^e- 

F&?xy7UT^S : £-F©«£tta«S4 4T'#S 

a^ttaas 4 6-cA»sn**«jtBfi«»©»«'? 

* hjp&miaHMHej:DaabTBWs 5 2-piEa. 

fl'b. *#S3*J, /v-P9x7a»&£©£3ttN£A 

20 &©B&M©A***©affi^M»BA£i*iK£ft 
3>|*i©y7 h7x7tc.fc0aff^n«)t>©7?» 
■3T, -€-©§¥fflftV7 h7x7JC3HTtt4tIffla©aW 

*aic*UTa«jfc^waft©t?> aa&Kwaa-r 
act era. 

[0034] ttaaMia^masv^tattmc 
*^T#atj«aiWftftfttUTav»6nTv»*. sa 
a*©*'** F;n£*»T**t. &mmm\zfoCT 

F;n6ftTft«©a«*«tt;aH*ttwr5i:t«t 
jo *«wtt*MiB»a©7 : -^»a«aft*fflr 
c©»*T©»n«Tfcv»Awi'b*a*** 
nt(cfi^fc , ttTft< . a*©»na©fliattt#-rs 

*ft fc 4» It *tt»tt* A lPFa-tt ft if ©MHj«1« ffft 
T*. 

[0 0 3 5] *»WrttEWE«»©a»«^6*»& 

««^7 hji/^iatfe#ai§Ka©iinffifiSiiitts#5 

t»fc#«H»«14 0©A*tbTfflV>6n5. 

»iaaasitt»aaa©att^4' Fjpt^r^fa^^^ Y)v 
©»*#aiaa«©A*tffl*tL. *s*t«tt»s 
« a^bT#igisi?s^$}ia#®$-&?.rticj:oft$n 
*. *BanfciMBaaa*wauT»a'r«a , bftc 
aaufca*^f F*t#«Haa©x*i"r«. -3 
ti t. »tt0»att«nt#«a©a*©fc«)KA* 

[0036] *aa-?fl!aan&#iiaaM»}fiaatt 
«aaa*fctt36*»«7^- F7* 7 - KttsanM 

50 Tttn-*aaa«, *7»a««*±^7'j>^a 
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15 

Br««©fc«>lCilllS2ftS 3 :?®tt£BBffl#tftK?ft 
•5. l/*»Ut*»S, ##&lslS8mm 5 lC*bft *>©<!: 

0©/-F*#tjT^5. -€-bT. ffi*lO/-Htt4 
^TfcoT-en^niE^. fi&. MJMtfl. A-F9x 
7«*Sw-TJ:5fc:«ls3tSn&. *kic«i;tbejb© 

©£2lSEJa, 2o©Ui*y-HS*-rs, 

[0037] Nsi/fciiatSTfnianfctWBKM 
©a* icttiMtEnEWionHi^ snuu Lfc»tt* 

WMiHHittttgfc&UTJ&ttStf, 3 
0#T2 0BM8«**iBBT»3. a? 
»fctt*l*|IMfla*niri6T?**. |§nElMS<Dft*»KK: 

[0 0 3 8] 



£ ft * PIS? t> WISHUSM ©£* $ fflff ©S88 1 L « ft 

[02] *xnicA«ia£m<!>jiiMr*mK«tti«K 

^■fSft*©7D-5 i A'- hT$S. 
[03] HKMtfEftai«Qrt7-;i*?hJMgTfe 
S. 

[04] Btlli:mo»im>/17-W 

[05] *ft«caj!3tt«ftin9M0*ia*4HftKl 
lC^l/ftETab-5. 

i o flfifiigitigg 

20 Awmy-ov? 

3 0 «i^s 

40 ©ffiM3a7-c;^ 

50 %®m®y a )\>$ 

6 0 mm 

7 0 tttfttfflSffi 

8 o x>^D-7iaa8B 

9 0 A/Dffi&gg 

I 0 0 7,^9 WI/£f£8B 

I I o b^rnm® 
1 2 o nmmmw 

130 h;UAtttffi 

1 4 0 



[03] 



[04] 
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(11) 



8-159928 



[02] 




S2 







--S6 S24 — 






» i w&m 








I S16 



S32~ 
^S12 

.SI 4 

S36-J 



□ - 9 



B2 WSESSSgic 



3 3?|!g|3K 


fflC 
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[05] 




4#BH^p8 - 1 5 9 9 2 8 
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